Of these, 95 were caused by Pseudomonas aeruginosa. Among the remaining 429, 43% were caused by drugresistant enterobacteria; resistance was frequently multiple and determined by transmissible R factors. Choice of therapy was thus limited but in every case at least one antibiotic, effective in vitro, was still available.
feature of tropical splenomegaly syndrome there may be a genetic basis for this type of immune response (McDevitt and Benacerraf, 1969) . There was a high prevalence (58%) of splenomegaly among neighbour controls, which tended to cluster within families. The high frequency of splenomegaly among Rwandan immigrants is consistent with the observations of others (Hamilton et al., 1965; Shaper 1969) . Nevertheless, the frequency (100%) was significantly higher in the kindred than in the neighbour controls.
The possible relationship of tropical splenomegaly syndrome and endomyocardial fibrosis in the kindred is interesting in the light of the postulated autoimmune pathogenesis of endomyocardial fibrosis (van der Geld et al., 1966) . Shaper et al. (1968) described an immunological syndrome largely affecting Rwandan immigrants consisting of raised IgM levels and raised malarial antibody titres in association with circulatory antibodies to IgG, heart, thyroid, and gastric parietal cells. They suggested that these are associated with an altered immunological response to malaria in subjects who may have an inherently unusual immunological constitution. The question of autoimmune disorders and malaria has been examined by others (Greenwood et al., 1971) , and the problem is by no means settled.
The hypothesis that tropical splenomegaly syndrome is an "immune complex disease" receives support from several lines of evidence (Christian, 1969) . The finding of low levels of serum complement among patients with the syndrome in the present study plus the finding of anticomplementary activity in sera of patients with tropical splenomegaly syndrome (Ziegler and Fife, unpublished) suggest in-vivo fixation of complement by antigen-antibody interaction. Cryoproteins observed in the sera of846% of patients with tropical splenomegaly syndrome in New Guinea (Wells, 1970) most likely represent circulating immune complexes (Barnett et al., 1970) .
Since patients with tropical splenomegaly syndrome have high titres of malarial antibody and live in regions of high malarial transmission, repeated and persistent antigenaemia is likely to occur. In the presence of antibody excess immune complexes will form. Because of the predominant IgM nature of the antimalarial antibody in patients with tropical splenomegaly syndrome (Mody, 1970) the circulating complexes will be large and produce continuous particulate stress to reticuloendothelial tissues. Such complexes might in themselves also be antigenic, including further antibody formation and macromolecular aggregation, thus perpetuating the disorder (Bonomo and Dammacco, 1971) . Predisposition to the development of tropical splenomegaly syndrome may reside in the geneticallydetermined production of predominantly IgM antibody, as suggested in the present study.
Interruption of this postulated chain of events by the prevention of antigenaemia by prolonged malarial prophylaxis might explain the observed clinical amelioration and the return of IgM and complement levels towards normal after such treatment (Sagoe, 1970) . Interruption of the immune response by immunosuppressive agents could also theoretically bring about clinical improvement, but it could not be recommended as specific therapy in view of the well-documented improvement on antimalarials.
Introduction
Hospital infections with Gram-negative bacilli have become more important in the past 25 years-that is, since the introduction of antibiotics (Finland, Jones, and Barnes, 1959) . In the last 10-15 years antibiotic resistance determined by transmissible R factors has spread widely among the aerobic Gram-negative bacilli which inhabit the human intestine (Datta, 1969 (2) fluid from tracheostomy suction. Sputum was digested with pancreatin, diluted 1 :10,000, and 0-1 ml spread on appropriate media (Dixon and Miller, 1965) . Any growth was taken as significant. Coliforms were collected only if they were the majority organism. Tracheal washings were plated directly and significant growth was taken as "2 +", as above.
Miscellaneous.-Small numbers of peritoneal dialysis fluids, swabs from burns, and umbilical swabs were cultured. Criteria for "significant" growth depended on the specimen.
Bacteriological Methods
Identification.-Bacteria were purified and identified by methods in routine use in the department (Darrell, 1967) .
Sensitivity Tests.-Coliforms were tested by a disc-sensitivity method on nutrient agar (Oxoid), containing 4% lysed horse blood, against the following antibiotics: ampicillin (A), streptomycin (S), tetracycline (T), chloramphenicol (C), kanamycin (K), sulphonamide (Su), nalidixic acid (Na), polymyxin B (P), gentamicin (G), and trimethoprim (Tr) . Pseudomonas species were also tested against carbenicillin (carb) and the minimal inhibitory concentration (M.I.C.) was determined by using a series of concentrations of drug in lysed-blood agar.
Classification of Resistant Bacteria.-In assessing resistance patterns different criteria were used for the different bacterial genera. Resistance to certain antibiotics was taken as characteristic of certain organisms, and not therefore likely to have been influenced by the spread of R factors. Characteristic resistances were taken to be as follows: the Proteus group, tetracycline and polymyxin; Klebsiella and Enterobacter spp., ampicillin; Ps. aeruginosa, all antibacterial agents except polymyxin, gentamicin, and carbenicillin.
Transfer of Resistance.-A representative sample of resistant coliforms were tested for transfer of resistance to Escherichia coli K12 during growth in mixed culture. Methods were as described by Datta (1968) biotics, additional to their characteristic pattern. Table III shows the numbers of isolates (from both surgical and medical cases) resistant to four antibacterial drugs commonly used to treat urinary tract infection. Meningitis.-There was no case of coliform meningitis diagnosed in the hospital in the whole 12-month period.
PATTERNS OF RESISTANCE
The proportion of isolates of each genus resistant to each drug is shown in Table VI . Multiple resistance was commoner than Discussion During four five-week periods 524 cases of infection with "coliforms," as defined earlier, were studied in inpatients in a general hospital. The hospital admitted about 16,000 patients a year, giving an overall rate for coliform infection of 8-5%. If enterobacteriaceae are considered without pseudomonas 43% of the infecting organisms were drug-resistant-that is, resistant to more antibacterial agents than is characteristic of the particular organism (see above). Multiple resistance was usual and was often determined by transmissible R factors. Patterns of resistance were very variable. There was no evidence for the spread among hospital bacteria of any characteristic R factor. (Price and Sleigh, 1970) . Both these outbreaks were associated with a heavy consumption of antibiotics, often used prophylactically. In the Scottish unit the outbreak ceased on the withdrawal of all antibiotics.
In this hospital, during the period of the survey, only 25% of patients received any antibacterial therapy: 54% of total antibiotic used was some form of penicillin, 11% was tetracycline.
Coliform infections severe enough to merit antibacterial therapy must be considered separately for each site of infection. All cases of septicaemia and urinary infection merit treatment.
There were only 18 cases of "coliform" septicaemia in the whole 12-month period. Twelve of these were infection with enterobacteriaceae and six with Ps. aeruginosa. Among the enterobacteriaceae, multiple resistance limited the choice of therapy in five cases (Table I) . Of the six strains of Ps. aeruginosa isolated from blood culture four showed some degree of resistance to carbenicillin. None, however, had an M.I.C. for carbenicillin higher than 1,000 ,ug/ml of medium, and none transferred resistance.
We have examined the 353 organisms causing urinary tract infection in order to assess the clinical importance of resistance-219 were sensitive to ampicillin and 270 to sulphonamides. Sixty-three were resistant to both drugs and half of these were resistant to nalidixic acid and trimethoprim as well. Of the latter only two (one E. coli and one Kl. aerogenes) were organisms other than Pseudomonas sp. Therefore, except for Pseudomonas sp., >99% of urinary infections in this survey could be treated with one of the commonly used drugs-sulphonamides, ampicillin, trimethoprim, or nalidixic acid. Of the 28 urinary strains of Ps. aeruginosa (Table II) Roe, 1972) .
Among the enterobacteriaceae causing parenteral infections the incidence of drug resistance and of R factors is high. Although R factors determining gentamicin resistance have been reported (Witchitz and Chabbert, 1971) all strains isolated in this survey were gentamicin-sensitive. Trimethoprim resistance was rare (Table VI) and in no case transmissible, although R factors determining high-level trimethoprim resistance have been identified (Fleming, Datta, and Gruneberg, 1972) . R-factor-determined resistance, in the infections reported here, often limited the choice of antibacterial therapy, but in no case was the resistance spectrum so wide as to render effective treatment impossible.
This study was supported in part by a grant to N.D. from Beecham Research Laboratories.
